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Effects of Flower Color and Culture Periods on the Growth
Characteristics and Quality Differences in Chinese bellflower
(Platycodon grandiflorum)

Suk Keun Park* and Young Am Chae**

ABSTRACT : These studies were conducted to know the any differences in growth characteristics and
root quality due to flower color and culture periods in Chinese bellflower. White flowered lines had tendency
of increasing in growth characters such as stem numbers, capsule numbers and seed vield per plant, plant
height, and root characters such as root weight, root length and root diameter even though statistically not
significant. No differences were observed in saponin and essential oil contents between them.

Three years old plants had more stems and capsules per plants, root weight and root length than two
years old plants while no diffeneces in saponin and essential oil contents between them. Saponin content was
gradually decreased while essentil oil content was clearly lowed in the roots from plants cultured more than 3
years even though no differences in stem and capsule numbers per plant and plant height.
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Table 1. The characteristics of aerial parts in P. grandiflorum.

Flower Age No. of No. of seed Plant Seed Produc-
Color (vear) Stem/plant capsule/plant Height (cm) tion (kg/10a)
1 Year 1.6£0.52 6.8+ 2.49 39.0%x 4.03 14+4. 33
(100) * (100) (100) (100)
Violet 2 Years 2.7+1.16 24.3+10. 46 76.4+ 8.46 51+6.12
(169) (357) (196) (364)
3 Years 3.7£1.34 28.6+ 7.47 83.8+10.16 56+8. 81
(231) (421) (215) (400)
1 Year 1.6%0.52 6.1t 2.18 35.5+ 2.17 13+4.08
(100) (100) (100) (100)
White 2 Years 2.5+1.18 25.5+ 9.98 78.8+% 5.92 54+5.32
(156) (418) (222) (415)
3 Years 4.7+2.23 32.3+ 9.84 90.0112.86 60L£7.76
(294) (530) (254) (462)
LSD (0. 05) 1.1 8.9 7.3 12
* () index
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Table 2. The characteristics of root parts in P. grandiflorurn.

A
3@ oM 19

AN E1d 2 BB fBst= 1.65% R
85%°l dN2ste 1.43% 5 UrE}\Hai
o] 2dFNME 1L.4T%2 14
=9 78%9 1.43% ?é}

Flower Age Root . w. Root d. w. D.W./ Root length Root dia-
Color {year) (g/plant) (g/plant) F.W. (%) (cm) meter (mm)
1 Year 1.1+ 2.64 3.14+0.74  28.14+2.86  11.7+1.83  18.0+0.38
(100) * (100) (100) (100)
Viel 2 Years  20.8+ 5.25 5.841.75  27.7+3.19  18.7+3.61  18.4+0.24
tolet (187) (187) (160) (102)
3 Years  49.8+17.00 15.14 4.93  30.4+2.59  19.2+2.64  24.3+0.19
(449) (487) (164) (135)
1 Year 10.9+ 3.25 3.040.82  28.0+3.12  12.3+2.41  16.4+0.22
(100) (100) {100) (100)
White 2 Years  20.5+ 9.32 6.243.19  30.4+4.36  17.9+2.88  18.6-+0.53
(188) (207) (146) (113)
3 Years  46.8+ 9.00  13.0+2.49  27.8+1.86  21.2%3.51  23.440.30
(429) (433) (172) (143)
LSD (0. 05) 15.2 4.3 2.8 3.1 3.5
* () :index
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Table 3. The Components Contents in P.
grandiflorum root

Age  Crule Saponin Essential Oil
(Year) Contents(%) Contents (%)

1Year 1.68+0.279 0.0333%0.0116

(100) (100)
Violet 2 Years  1.65:£0.115 0.0367:£0.0208
( 98) (110)
3Years 1.4340.268 0.0533+0.0153
( 85) (160)
1Year 1.84-+0.197 0.0400-0. 0100
(100) (100)
. 2Years 1.47+0.178 0.0367+0.0116
White ( 80) (92)
3Years 1.43+0.274 0.0500:-0. 0265
(78) (125)
LSD (0.05) 0.40 0.0227
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Table 4. The characterisiics of aerial parts in P, grandiflorum.
Age Harvesting No. of No. of seed Plant No. of Fresh wt. Dry wi.
Date Stem/plant capsule Height (cm) leaves of leaves(g) of leaves(g)
May. 10 2.1%+0.57 0 30.8+3.00 58+20.8 5.3%3.62 0.8%0.51
(100) (100) (100) (100) (100)
Jun. 10 2.3+0.48 0 58. 845, 00 93+27.3 10.0%5.07 2.2%1.15
(110) (191) (160) (189) (275)
2 Vrs Jul. 10 2.3%0.82 5.13+2.33  72.6+5.27 90+30. 1 9.1%£3.00 2.3+0.83
(110) (236) {155) (172) (288)
Aug. 10 2.44+0.84 19.6%x7.68 75.3+6.41 78+12.9 7.5+3.57 2.3£1.00
(114 (244) (134) (142) (288)
Sep. 10 2.6+0.52 20.9+4.20 77.2+7.57 60+14.8 4.4+1.19 1.4+0.54
{(124) (251) (103) { 83) (175)
May. 10 3.3%£0.95 0 38.1+3.65 100+£25.1 7.4£2.81 1.2+0.52
(100) (100) (100) (100) (100)
Jun. 10 3.8%1.69 0 65.8+10.58 156+57.7 14.0+3.84 3.6%1.21
(115) (173) (156) (189) (300)
3 Vrs Jul. 10 4.1+1.29 20.7+11.76 83.5+12.36 143£37.3 21.2+5.30 4.3+1.71
(124) (219) (143) (286) (358)
Aug. 10 4.1+1.23 34.6%20.82 86.6%+27.06 99440.0 19.245.75  3.9%2.93
(124) (227) { 99) (259) (325)
Sep. 10 4,1+1.29 31.2+ 8.57 86.3%+14.15 69%23.4 6.6+2.14 1.940.74
(124) (227) ( 69) ( 89) (158)
LSD (0.05) 0.9 9.9 10. 4 28 7.8 1.2
() :index
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Table 5. The characteristics of roots parts in P. grandiflor. n.

620] wol o] Foi x| & weo] 273} Y&
% 027 oA 3 FE LY

Age Harvesting Root f w. Root d. w. D.W./F. W. Root Root dia-
g Date (g/plant) (g/plant) (%) length (cm) meter (mm)
Apr. 10 12.8+2.37 3.1+0. 64 24.3-+1.52 12.6+0.93 17.5+0. 23

(100) (100) (100) (100)
May. 10 13.442.61 3.6+1.20 26.8+4.13 13.1+1.92 18.4+0. 27

(105) (116) (104) (105)
Jun. 10 14.6+2.58 4.1+0.76 28.1+2.34 14.0+1.46 18.7+0.29

(114) (132) (111) (107)
Jul. 10 15.0+2, 86 4.0=+0. 80 26.5+2. 06 15.9-+2. 24 19.1+0.31

11y (129) (126) (109)

2 Yrs

Aug. 10 15.9+2. 81 4,4+0.76 27.5+1.81 16.7+3.26 19. 8+0. 30

(124) (142) (133) (113)
Sep. 10 17.2+3.53 4.7+0.94 27.4+1.67 18.0+1.72 20.7+0. 50

(134) (152) (143) (118)
Apr. 10 21.1+5.08 5.14+1.42 24.0-+1.92 19.2+1.56 21.7+0.19

(100) (100) (100) (100)
May. 10 22.6+4.96 5.4+1,26 23.7+1.96 19.7+1.70 21.8+0.36

(107) (106) (103) (100)
Jun. 10 25.6+5, 53 6.941.65 26.8+2.32 21.6+2.25 22.2+0.38

(121) (135) (113) (102)

3 Yrs

Jul. 10 30.9+10. 59 7.8+2.46 26.0+1.15 22. 842,04 23.04+0.57

(146) (153) (119) (106)
Aug. 10 34.9413. 82 8.0+3.13 23.0%6.07 24.14+1.51 23.540. 40

(165) (157) (126) (108)
Sep. 10 42.5+6. 72 10. 742, 01 25.1+1.57 25.5+3.95 23.840.24

(201) (210) (133) (110)

LSD (0.05) 5.6 2.4 2.4 1.9 17.5
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Table 6. The Components Contents in P.

grandiflorum
Ag Crude Essential oil
¢ saponin contents (%)
"Apr. 10 1.4940. 315 0.0233%0. 0058
(100) (100)
May. 10 1.76=+0.499 0.0266=+0. 0058
(118 (114)
Jun. 10 1.46%0.412 0.0333+0.0153
(98 (143)
2 Years
Jul 10 1.494:0.491 0.043320. 0058
(100) (186)
Aug. 10 1.39240.352 0.0533=+0.0058
(93 (229)
Sep. 10 1.2240.147 0.0367£0.0116
(82 (158)
Apr. 10 1.5140.325 0.0266=+0. 0058
(100) (100)
May. 10 1.8340.317 0.0333%0.0058
(121) (125)
Jun. 10 1.51+0.210 0.0367=+0.0153
(100) (138)
3 Years
Jul. 10 1.5340.172  0.0400% 0
(101) (150)
Aug. 10 1.61+0.280 0.0467=+0. 0058
(107) (176)
Sep. 10 1.2340.255 0.0467=+0. 0153
( 81) (176)
18D (0.05) 0.56 0. 0159
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